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The prevalence of adverse drug reactions (ADRs) varies among countries. The aim of this systematic review was to
provide reliable information regarding the prevalence of ADRs in Indonesia. A literature search of the PubMed database
and Google Scholar between 2011 and 2021 was performed using the main keywords “ADRs” and “Indonesia,” with
additional keywords based on the database used. We followed the 2020 PRISMA statement guidelines to prepare the
review. Critical appraisal and assessment of the risk of bias were performed using the CONSORT, STROBE, CARE,
and MINORS guidelines based on the article’s type. From 168 articles recorded in the databases, we included 36
articles after the identification, screening, and eligibility assessment processes. The prevalence of ADR in Indonesia
ranged from 0.9% to 99% based on drug use, duration, and doses of therapy. Insulin, cardiovascular agents, and
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TeVIeW. anti-inflammatories were the drugs with the highest occurrence of ADRs (with the maximum percentage in previous
research over 60%). The prevalence of ADR in Indonesia is varied and related to the method used in the reporting
studies. There is a need for an annual national report on ADR in Indonesia with a similar technique of survey and
calculation to produce accurate data on ADR prevalence.

INTRODUCTION medication errors (Gates et al., 2018). Drugs causing preventable

Adverse drug reactions (ADRs) are now an economic
and health system burden across countries (Liao ef al., 2019;
Plumpton et al., 2016). ADR causes hospitalization, an increase
in medical and drug expenses, a prolonged length of stay in the
hospital, and even a poorer prognosis for patients (Liao et al.,
2019; Mejia et al., 2020). The causes of ADR differed between
populations. Inappropriate prescribing, age, polypharmacy, and
length of therapy were factors related to ADR occurring in patients
(Assiri et al., 2018; Davies et al., 2020; Tamma et al., 2017).

Previous systematic reviews found that the prevalence of
adverse drug events (ADEs) in hospitalized inpatients was around
2.6%, with about 1.3% of ADEs being preventable and caused by
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ADEs in pediatric patients are commonly anti-infective agents
(Alghamdi et al., 2019). Another systematic review of ADR
prevalence was done in geriatric patients. The prevalence of ADR
in geriatric patients ranged from 5.8% to 46.3% (Alhawassi et al.,
2014).

The prevalence of ADR among countries is varied. In
Europe, some countries collected patient ADR reports under 10%
a year in 2017-2018, namely, Austria, Belgium, Greece, Latvia,
Portugal, and Spain, while in Lithuania, Germany, and Finland, the
ADR reported by patients ranged from 12% to 21% in 2017-2018.
The highest ADR report in Europe came from Ireland and Estonia,
which were at 36% in the same year (Valinciute-Jankauskiene and
Kubiliene, 2021). The prevalence of ADR that caused hospital
admission in the US was 0.4% in 2013-2014, and that was related to
anticoagulants, antibiotics, and antidiabetic agents (Shehab et al.,
2016). Despite the risk that Asian people will experience some
adverse events due to genetic risk association (Yu-Hor Thong,
2020), the prevalence of ADR in Asian countries, particularly
in Indonesia, remains unknown. Information regarding ADR
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only came from China, where researchers evaluated the ADR in
COVID-19 patients, which reached 37.8% among hospitalized
patients (Sun et al., 2020).

ADR has become a serious health risk influencing
treatment outcomes in patients. Previous systematic reviews have
not addressed this issue in specific countries, such as Indonesia.
The aim of this systematic review was to provide reliable
information regarding the prevalence of ADRs in Indonesia.

METHODS

Search strategy and information sources

We performed this systematic review following the
PRISMA statement guideline (2020 updated), as seen in Figure 1
about the flow diagram of study selection (Page et al., 2021), but
we did not register this review in PROSPERO. The databases used
in this review were PubMed and Google Scholar. In the PubMed
database, we used the keywords “side effect” or “ADRs” or
“adverse event” and “Indonesia.” For specifying and limiting the
result of the search, we used the filters “human,” “last 10 years”
for a time range, and “full text” and “free full text” availability and
filtered the types of documents searched to the only case report,
clinical study, clinical trial (phase I, II, III, IV, and controlled),
multicenter study, observational study, and randomized controlled
trial (RCT), while in the Google Scholar database, the keywords
were “side effect” or “ADRs” or “adverse drug reaction” and
“Indonesia” and “patient” and “actual” and not “potential.” We also
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narrowed the search results by including the keyword “journal”
rather than “review.” The filter used selected a range of years from
2011 until 2021 and excluded the citation of documents.

Study selection and eligibility criteria

The search process was performed by the first author (L.
M.), and the selection process was performed by all the authors
(L. M. and A. Y.) by individual peer review. Agreement between
reviewers in the selection process was reached through discussion,
and selected articles were determined by the agreement of the
reviewers. The following criteria were required for inclusion in
this review: 1) research articles using RCT, quasi-experimental
studies, observational studies (cohort, case-control, and cross-
sectional), clinical trials, and case reports or series; 2) to be
published between 2011 and 2021; 3) to be published in English or
Indonesian language, while the exclusion criteria are as follows:
1) research that has been published as an undergraduate thesis
repository; 2) study protocol. All articles fulfilled the criteria
before going through further selection for abstract and content.
The inclusion criteria used for selecting the articles by abstract
and content were as follows: 1) the study population is patients,
not healthy people; 2) the measurements measure actual ADR of
drugs, not potential ones. The content was excluded based on the
following criteria: 1) measured effect of medical interventions,
vaccines, herbal remedies, or anything other than drugs; 2) study
located outside of Indonesia. Except for a reference manager,
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Figure 1. PRISMA diagram (2020) of studies selection.
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Mendeley, no automated tools were used in the selection and
eligibility determination processes.

Quality assessment and risk of bias

The quality assessment and risk of bias processes were
performed by all the authors using a checklist based on the type of
article. Articles that contain RCT and clinical trial methods were
assessed using CONSORT 2010 guidelines (Cuschieri, 2019b;
Schulz et al., 2010), while articles using observational studies
were assessed using the STROBE checklist (Cuschieri, 2019a).
Another type of article, such as a case report or a case series, was
assessed using the CARE guidelines (Riley et al., 2017), and
non-randomized methodology-containing articles were assessed
using MINORS (Slim et al., 2003). All authors used the checklist
individually and then discussed the agreement score between
authors for each article.

Data items, collection, and synthesis

Data collection performed using a Microsoft Excel
spreadsheet consisted of demographic information about the
articles and the results of the articles. Demographic information
recorded included authors, year of publications, year and duration
of the study (data collection) performed, location of the study, and
sample size. The results of the studies extracted were the name
of the drugs causing ADR, the percentage or prevalence of the
ADR, the population of the study, and how the ADR was assessed.
The prevalence of ADR in percentage and the list of drugs causing
ADR were the effects measured for the overall result from the
articles. Data were synthesized into tables and descriptively
discussed for further explanation.

RESULTS

During literature searching on September 21-23,
2021, we found 168 articles from two databases (104 articles
from PubMed and 64 articles from Google Scholar). Article
identification, screening, and eligibility assessment resulted in 36
articles being included in this review, as seen in Figure 1. Most
of the exclusion articles (61 articles) were caused by topics not
assessing ADR in medications used, such as vaccines or medical
interventions. Another reason for the articles’ exclusion (26
articles) was that the articles did not measure ADR as an outcome
of the study and only measured the effectiveness of the drugs.

Study characteristics

Studies included in this systematic review were varied:
fifteen studies were RCT (Aditianingsih et al., 2019; Beardsley
etal.,2016; Hustrini et al.,2019; Jian Cheng et al., 2015; Kang et al.,
2015; Krentel et al., 2021; Pasaribu et al., 2013; Rahardjo et al.,
2018; Ralph et al., 2013; Somasetia et al., 2014; Supali et al., 2021;
Taylor et al., 2019; Wagenaar et al., 2017; Yuri et al., 2016; Yusuf
et al., 2021), eleven studies were observational cohort or cross-
sectional (Budiman et al., 2019; Emral et al., 2017; Kurniawati
et al., 2020; Lorensia and Amalia, 2015; Padoli and Norontoko,
2018; Pranoto et al., 2015; Rudijanto et al., 2018; Setiawati and
Pohan, 2013; Setiyaningrum and Pramantara, 2019; Sulaiman et al.,
2014; Supraptia et al., 2014), six studies were clinical trials (Dian
etal.,2018; Do et al., 2020; Herardi et al., 2020; Kwak et al., 2017,
Menzies et al., 2018; Tjitra et al., 2012), three studies were quasi-

experimental design (Ahmed et al., 2019; Diallo et al., 2018; Weil
et al., 2019), and only one study was a case series (Nataprawira
et al., 2021). Twenty-three studies were located in one or more
cities in Indonesia (Aditianingsih et al., 2019; Ahmed et al., 2019;
Budiman et al., 2019; Dian et al., 2018; Herardi et al., 2020;
Hustrini et al., 2019; Kurniawati et al., 2020; Lorensia and Amalia,
2015; Nataprawira et al., 2021; Padoli and Norontoko, 2018;
Pasaribu et al., 2013; Pranoto et al., 2015; Rahardjo et al., 2018;
Ralph et al., 2013; Rudijanto et al., 2018; Setiawati and Pohan,
2013; Setiyaningrum and Pramantara, 2019; Somasetia et al.,
2014; Sulaiman et al., 2014; Supali et al., 2021; Supraptia et al.,
2014; Tjitra et al., 2012; Yuri et al., 2016) , and another thirteen
studies were multicenter in some countries including Indonesia
(Beardsley et al., 2016; Diallo et al., 2018; Do et al., 2020; Emral
et al.,2017; Weil et al., 2019; Jian Cheng et al., 2015; Kang et al.,
2015; Krentel et al., 2021; Kwak et al., 2017; Menzies et al., 2018;
Taylor et al., 2019; Wagenaar et al., 2017; Yusuf et al., 2021). Most
of the studies were performed from 2011 to 2018, but five studies
were held before 2011 (Ralph et al., 2013; Setiawati and Pohan,
2013; Somasetia et al., 2014; Sulaiman et al., 2014; Tjitra et al.,
2012), and eight studies did not mention the year of the conducted
study clearly in the articles (Emral er al., 2017; Jian Cheng et al.,
2015; Kang et al., 2015; Krentel et al., 2021; Nataprawira et al.,
2021; Padoli and Norontoko, 2018; Rahardjo et al., 2018; Supali
et al., 2021). Three biggest-sample-size studies were as follows:
a quasi-experimental multicenter study by Weil et al. (2019) in 5
countries including Indonesia which counts 26,836 patients with
lymphatic filariasis to assess the safety of triple-drug combination
(ivermectin with diethylcarbamazine and albendazole) versus two-
drug combinations (diethylcarbamazine and albendazole) (Weil
et al., 2019); an RCT study on Asian race by Kang ez al. (2015)
which compared the use of ticagrelor and clopidogrel in acute
coronary syndrome patients; clinical trial conducted in 9 countries
including Indonesia by Menzies et al. (2018) about the use of
rifampin or isoniazid for adults with tuberculosis. On the other hand,
studies that have the least patients were as follows: a case series
of 6 patients by Nataprawira et al. (2021) about the recurrence of
anti-tuberculosis drug-induced hepatotoxicity and a cross-sectional
study by Padoli and Norontoko (2018) (about self-acceptance and
side effect in 30 patients who underwent chemotherapy for breast
cancer in Surabaya, Indonesia. The complete characteristics of the
studies are presented in Table 1.

Risk of bias in studies

Quality assessment was performed by all authors
independently, and the consensus was derived from the discussion
after scores were obtained. Most RCT articles have complied
with the CONSORT checklist, especially for the title and
abstract, introduction, discussion, and other (trial number registry,
availability of protocol, and funding) sections, but in the Results
section, there were still some articles that did not provide all the
parts expected in the checklist. The unseen parts were typically
randomization and blinding for clinical trial articles or changes
in trial design and outcome following the announced protocol.
A checklist was used for assessing the quality of observational
articles. Almost all articles except the one written by Rudijanto
et al. (2018) did not comply with the stated research design in
the title, and most of the articles did not mention the funding
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Table 1. Study characteristics.

Sample size

Author (Publication Year) Type of study Year of study Location of study/ subjects (patients)

Yusuf et al. (2021) RCT 20122017 Indonesia (INA) and 85 other countries 5,713
Beardsley et al. (2016) RCT 2013-2014 Asia and Africa countries (including INA) 451
Rahardjo et al. (2018) RCT Not available Jakarta (INA) 126
Taylor et al. (2019) RCT 2014-2017 INA and three other countries 2,336
Supali et al. (2021) RCT Not available Sumba (INA) 55
Yuri et al. (2016) RCT 2015 Tegal (INA) 80
Hustrini ez al. (2019) RCT 2017-2018 Jakarta (INA) 45
Aditianingsih ez al. (2019) RCT 2018 Jakarta (INA) 62
Cheng et al. (2016) RCT Not available INA and four other countries 2,834
Wagenaar et al. (2017) RCT 20122015 INA and three other countries 868
Ralph et al. (2013) RCT 2008-2010 Timika (INA) 200
Somasetia et al. (2014) RCT 2008-2009 Bandung (INA) 50
Pasaribu ez al. (2013) RCT 2010-2012 North Sumatra (INA) 331
Kang et al. (2015) RCT Not available Asian Race (including INA) 18,621
Krentel et al. (2021) RCT Not available INA and four other countries 1,919
Ahmed et al. (2019) Quasi Experimental 2013-2016 Sumba and South Papua (INA) 2,279
Diallo ez al. (2018) Quasi Experimental 20112014 INA and six other countries 844
Weil et al. (2019) Quasi Experimental 20162017 INA and five other countries 26,836
Herardi et al. (2020) Clinical Trial 20162017 Jakarta and West Nusa Tenggara (INA) 75
Menzies et al. (2018) Clinical Trial 2009-2014 INA and eight other countries 15,384
Dian et al. (2018) Clinical Trial 2014-2016 Bandung (INA) 229
Do et al. (2020) Clinical Trial 20112014 INA and three other countries 241
Tjitra et al. (2012) Clinical Trial 2007-2008 Jayapura and Maumere (INA) 401
Kwak et al. (2017) Clinical Trial 20112014 INA and three other countries 241
Rudijanto et al. (2018) Observational (Cohort) 2014-2015 INA (23 sites) 374
Setiawati et al. (2013) Observational (Cohort) 20092011 INA (multicenter) 493
Sulaiman et al. (2014) Observational (Cohort) 2009-2011 INA (multicenter) 176
Emral et al. (2017) Observational (Cohort) Not available INA and eight other countries 7,289
Pranoto et al. (2015) Observational (Cohort) 2011-2012 Surabaya (INA) 99
Setiyaningrum and Observational (Cohort) 2012-2013 Yogyakarta (INA) 38
Pramantara (2017)
Budiman et al. (2019) Observational (Cross-sectional) 2017 Bandung (INA) 75
Supraptia et al. (2014) Observational (Cross-sectional) 2012 Surabaya (INA) 350
Kurniawati et al. (2020) Observational (Cross-sectional) 2018 Yogyakarta (INA) 362
Padoli (2018) Observational (Cross-sectional) Not available Surabaya (INA) 30
Lorensia and Amalia (2017) Observational (Cross-sectional) 2013-2014 Bojonegoro (INA) 43
Nataprawira et al. (2021) Case Series Not available Bandung (INA) 6

INA: Indonesia; RCT: Randomized controlled trial.

source. All the quasi-experimental articles comply with most of
the checklist in MINORS, and the only case report also complies
with the checklist in CARE except for additional information such
as the patient’s perspective and informed consent. All articles
were included in the data extraction process, regardless of whether
various points in the checklist were found or not. Figure 2 depicts
the complete data of the articles’ quality assessment results.

Prevalence of ADR in Indonesia

The prevalence of ADR in Indonesia ranged from 0.9%
to 99% based on drug use, duration, and doses of therapy. In
cancer patients, the prevalence of side effects was found to be
higher (Do et al., 2020) than in any other disease. The use of anti-
tuberculosis drugs is also related to high side effect prevalence
(85%), especially in rifampin therapy (Dian et al., 2018). The use
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of antiretrovirals in HIV patients has a prevalence of approximately
45.33% (Budiman et al., 2019), whereas the use of antiviral agents
in hepatitis B patients has a prevalence of approximately 8.3%
(Sulaiman et al., 2014). Insulin users reported various prevalence
of side effects, ranging from 11.2% to 67.5% (Rudijanto et al.,
2018). Asthma patients have a prevalence of 20%-23% of side
effects after bronchodilator use (Jian Cheng et al., 2015). In
general, the use of antibiotic treatment in various infections
showed that the prevalence of side effects ranged from 0.9% to
18.4% (Ahmed et al., 2019; Krentel et al., 2021; Wagenaar et al.,
2017). Table 2 explains the complete data on the prevalence of
side effects according to the drug used and disease diagnosis in
patients.

Drug-related side effects in patients

The distribution of side effects based on the system
organ affected is presented in Table 3. The antineoplastic agent

was known to have various side effects from gastrointestinal (GI)
to skin disorders especially radotinib and imatinib (Do et al.,
2020; Kwak et al., 2017). Cardiovascular agents were found to
have the most respiratory-disorders-related side effects, namely,
cough, more than any other agents, with research focusing
on angiotensin-converting enzyme inhibitors (ACEIs) such
as lisinopril and captopril; calcium-channel blockers such as
amlodipine, nifedipine, and diltiazem; angiotensin II receptor
blockers such as candesartan and irbesartan. Insulin research has
typically focused on its ability to cause hypoglycemia, with results
ranging from 6.06% to 974% (Emral et al., 2017; Pranoto et al.,
2015; Rudijanto et al., 2018). Anti-infection drugs, such as anti-
parasites, antivirus, antimalaria, anti-tuberculosis, and antibiotics,
are known to cause GI side effects, central nervous system (CNS)
abnormalities, and skin disorders (Ahmed et al., 2019; Budiman
et al., 2019; Diallo et al., 2018; Dian et al., 2018; Herardi et al.,
2020), and anesthesia commonly causes GI disorders and general
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Table 2. Result of data extraction.

No Author Diagnose Drugs SE%
1 Padoli (2018) Cancer mammae Chemotherapy drugs
2 Do et al. (2020) Chronic myeloid leukaemia Radotinib and imatinib 96%-99%
3 Kwak et al. (2017) Chronic myeloid leukaemia Radotinib and imatinib
4 Kang et al. (2015) Acute coronary syndrome Clopidogrel and ticagrelor
5 Yusuferal. (2021) Sjéizn(t}s]i\;/]it}ésllgvztsigl of INTERHEART :]?(liygr]:li(:rii]n;v:;;a:;l;i?;EHOIOI’ hydrochlorothiazide,
6 Setiawati et al. (2013) Hypertension Candesartan
7 Supraptiaeral (2014)  Hypertension aLr‘rfl‘ggf’gl‘rlle"f;ng‘;ﬂgii;‘j:;‘(‘le diltiazem,
Emral et al. (2017) Diabetes mellitus Insulin
9 Pranoto et al. (2015) Diabetes mellitus Insulin
10  Rudijanto ef al. (2018) Diabetes melllitus Insulin 11.2%-67.5%
11  Budiman ez al. (2019) HIV-AIDS ARV (tenofovir, lamivudine, efavirenz) 45.33%
12 Beardsley et al. (2016) HIV-associated cryptococcal meningitis Dexamethasone + Amphotericin B + Fluconazole
13 Herardi ez al. (2020) Helicobacter pylori infection Rabeprazole, amoxicillin, and Clarithromycin
14  Sulaiman et al. (2014) Hepatitis B Telbivudine 8.30%
15  Rahardjo et al. (2018) Urinary tract infection Solifenacin Succinate and levofloxacin
16  Supali ez al. (2021) Brugia timori infection Ivermectin, diethylcarbamazine and albendazole
17  Weil et al. (2019) Lymphatic filariasis Ivermectin, diethylcarbamazine and albendazole
18  Krentel et al. (2021) Lymphatic filariasis Ivermectin, diethylcarbamazine and albendazole 16.2%—18.4%
19  Diallo et al. (2018) Latent tuberculosis (children) Rifampin and isoniazid
20  Ralpheral. (2013) Lung tuberculosis Arginine and vitamin D
21 Dianetal. (2018) Tuberculosis—meningitis Rifampin 85%
22 Menzies et al. (2018) Tuberculosis (adult) Rifampin and isoniazid
23 Nataprawira ef al. (2021) Tuberculosis (children) Isoniazid, rifampicin, ethambutol, streptomycin
24  Somasetia et al. (2014) Dengue fever Hyperosmolar sodium lactate and ringer lactate
25  Wagenaar et al. (2017) Leprosy Prednisolone 0.9%-2.7%
26 Tjitra eral. (2012) Malaria ?l‘;;g;j;:;‘mﬂ:f’rztch;?;e‘;‘:é‘liﬁ??g;;‘)i <10%
27 Pasaribu ef al. (2013) Malaria aP ;‘5“;?1‘;‘12; i?ﬁgﬁf;?;‘;?ﬁ‘ﬁ:%ﬁ?&g Q
28  Ahmed et al. (2019) Malaria (pregnancy) Dihydroartemisinic—piperaquine 6.70%
29  Taylor et al. (2019) Uncomplicated malaria Primaquine
30 g:;zzﬁzgﬂrzno?:; Chronic kidney disease Nifedipine, lisinopril, captopril
31  Hustrini ez al. (2019) Chronic kidney disease and anemia Epoetin alpha
32 Aditianingsih ef al. (2019)  Laparoscopic donor nephrectomy recipient Bupivacaine
33 Yurietal (2016) Urologic disorders g:fg?ef;‘; acid, phenazopyridine HCL, and sodium
34  Chengetal. (2016) Asthma Formoterol and salbutamol 20.9%-21.3%
35 Lorensia et al. (2017) Asthma dAe‘;‘:I‘r‘l’g}‘lﬁlsl(‘;Z ;arleb(;‘;:ggi terbutaline,
36  Kurniawati et al. (2020) Inpatients Ketorolac, ranitidine, glimepiride, ketoconazole

SE% indicates the prevalence of total side effect (events) found in all participants, stated in percent.

CVD = cardiovascular disease. HIV = human immunodeficiency virus. AIDS = Acquired Immuno Deficiency Syndrome. HCL = hydrochloride.
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disorders such as fever and fatigue (Aditianingsih et al., 2019;
Yuri et al., 2016), while bronchodilators mostly cause tachycardia,
which is included in cardiovascular disorders (Jian Cheng et al.,
2015; Lorensia and Amalia, 2015). Anti-inflammation showed
higher side effects in CNS disorders (Lorensia and Amalia, 2015;
Wagenaar et al., 2017), and anticholinergics had the highest side
effect (22%), causing dry mouth (Rahardjo et al., 2018). Some
nutrition and electrolyte agents were also assessed for their side
effects since they were used to overcome pathologic situations
such as hypertonic sodium lactate solution (HSL) and ringer
lactate in shock in dengue fever (Somasetia et al., 2014), while
L-arginine and vitamin D were used in tuberculosis patients as
adjunctive therapies (Ralph et al., 2013). A detailed type of side
effect caused by specific drugs listed in Table 3 is described in
Supplementary Material.

DISCUSSION

Countries commonly underreport ADR prevalence.
Despite the healthcare facility setting, a review of 12 countries
found that the prevalence of underreporting ADR was 94% at
the median (Hazell and Shakir, 2006). Healthcare professionals
in Indonesia can report ADR by submitting a yellow form to the
National Agency of Drug and Food Control as a voluntary report
(Biswas, 2013). The prevalence of ADR in Indonesia is commonly
higher with chemotherapy drugs such as those reported in radotinib
and imatinib. A clinical trial found that the ADR of this combination
happened in 96% to 99% of patients. Hematologic abnormalities
were one of the ADRs commonly reported in imatinib users, but
liver-related abnormalities tended to occur more in radotinib users
(Do et al., 2020). Transient dose interruption or reduction has
been suggested for the management of ADR-related radotinib and
imatinib (Kwak et al., 2017). Insulin was the second most common
drug causing ADRs in Indonesia, with hypoglycemia rates ranging
from 6.06% to 97.4% (Emral et al., 2017; Pranoto et al., 2015;
Rudijanto et al., 2018). These studies varied in sample size and
research design. A prospective study with 99 samples showed
that the hypoglycemia event occurred in only 6.06% of patients
receiving insulin. This study performed monitoring of blood
glucose levels every 2 weeks, and the research had a relatively
higher risk of bias in reporting compared to the two other studies
included in this review related to hypoglycemia incidence (Pranoto
et al.,2015). Two other studies found that hypoglycemia occurred
more frequently in the prospective observation phase than in
the retrospective observation phase. Prospective studies showed
the prevalence of hypoglycemia to be about 67%-97%, while
in the retrospective phase, the event only occurred in 33%—72%
of patients using insulin. These studies used a self-assessment
questionnaire recorded in patient diaries to assess hypoglycemia
events, and in the study by Emral ef al. (2017) the events were
confirmed by checking blood glucose levels (Emral et al., 2017;
Rudijanto et al., 2018).

Various cardiovascular agents have been reported in
some studies as having ADR outside the cardiovascular system.
ACEIs such as lisinopril and captopril both cause coughing in
the respiratory system. Calcium channel blockers are known
to cause a general disorder, namely, edema (pedal or general
edema), and are found in amlodipine, nifedipine, and diltiazem
users (Setiyaningrum and Pramantara, 2019; Supraptia et al.,

2014). Antiplatelet therapy showed various side effects, including
respiratory, cardiovascular, and CNS disorders, but hematology
disorders were only found in clopidogrel and ticagrelor (adenosine
diphosphate receptor inhibitors) users and not in aspirin users
(Kang et al., 2015; Yusuf et al., 2021). One study of a polypill
containing 40 mg of simvastatin, 100 mg of atenolol, 25 mg of
hydrochlorothiazide, and 10 mg of ramipril showed similar side
effects to those of the separate drugs used alone in patients with
high cardiovascular disease risk (Yusuf ez al., 2021).

The combination of anti-parasite drugs,
diethylcarbamazine, and albendazole with or without ivermectin,
resulted in a low prevalence of side effects (under 22%) when
used in filariasis patients. These studies were large multicenter
studies held in five countries, including Indonesia. A study by
Supali et al. (2021) performed in Sumba, Indonesia, in 55 patients
infected with Brugia timori produced similar results in terms of
side effects from the combination of drugs. Headache, dizziness,
and drowsiness were common side effects in the CNS area, while
general disorders’ side effects commonly appeared as muscle,
joint, or low back pain. These combinations also produce GI side
effects such as abdominal pain, nausea, and vomiting. Only in the
ivermectin add-on group, there was a side effect of cough (Krentel
et al.,2021; Supali et al., 2021; Weil et al., 2019;).

The study of antimalarial agents is commonly held in
Indonesia since this disease is easily found in some places in
Indonesia. Three studies included in this review were located
only in Indonesia, while one study was multicenter in Indonesia,
Ethiopia, Vietnam, and Afghanistan. Studies about malaria in
Indonesia were conducted in Sumatra, Papua, Sumba, and Nusa
Tenggara. Primaquine, piperaquine, artesunate, amodiaquine, and
dihydroartemisinin were observed for their side effects along with
their efficacy. Antimalaria showed a higher prevalence of side
effects in the CNS (headache and dizziness) and GI disorders
(nausea, vomiting, and diarrhea), while primaquine monotherapy
showed the occurrence of fever (general disorder) and dark
urine (renal and electrolyte disorder), which were not found in
combination therapy of antimalaria agent side effects (Ahmed
et al., 2019; Pasaribu et al., 2013; Taylor et al., 2019; Tjitra et al.,
2012).

Rifampin and isoniazid, which were used as first choices
in tuberculosis treatment, had similar patterns of side effects.
Both have the potential to cause a skin rash or pruritus as well
as hepatotoxicity. Disorders such as purpura, thrombocytopenia,
anemia, and leukopenia were found in rifampin users, but only
leukopenia also happened in isoniazid users. Treatment with
rifampin also showed GI side effects such as nausea, vomiting,
diarrhea, and abdominal pain, which were not found in the
isoniazid group (Diallo et al., 2018; Dian et al., 2018; Menzies
et al., 2018; Nataprawira et al., 2021). Other antibiotics used in
various infections such as levofloxacin in urinary tract infections
(Rahardjo et al., 2018), pipemidic acid in urologic infections (Yuri
et al., 2016), and amoxicillin and clarithromycin in Helicobacter
pylori infection (Herardi et al., 2020) showed similar side effects
in GI disorders, namely, nausea. The most common side effects
of these antibiotics were allergy, fever, and fatigue. Headache and
sleepiness were side effects reported in amoxicillin-clarithromycin
and levofloxacin users, while other side effects, namely, dry
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Table 3. Prevalence of side-effects based on drug—system organ categories.
(?I general  Respi-ratory glycaemic Haem.a- Cardio- Renal and CNS Skin
Drugs dis- N . s tologic vascular electrolyte . . others
dis-orders disorders disorders . . . dis-orders dis-orders
orders disorders disorders Disorders
Antineoplastic
Radotinib 4%-31%  0%-26% 5%—-19% 8%23% 6%—-38% 6%-38%
Imatinib 2%-31%  4%27% 9%—-10% 5%-20% 5%-31% 2%-22%
Cardiovascular agent
Lisinopril 0.5%-2.7% 0.30%
Captopril 2.70%
Nifedipine 5.40%
Amlodipine 0.30%
Diltiazem 0.30%
Candesartan 0.21% 0.21%
Irbesartan 0.30%
HCT 0.30%
Aspirin 0.30% 0.30% 0.1%—
0.5%
Clopidogrel 6.70% 9.70% 3.80%
Ticagrelor 11.60% 10% 4.40%
Polypill 0.1%—1% 1.50% 0.10% 0.2%-—
0.8%
Insulin
Insulin 6.06%—
97.4%
Anti-parasite
IDA 0.9%— 2%—-18% 4% 1%-21%
1.3%
DA 0.7%—7% 1.7%— 0.9%-11%
19%
Antimalaria
Primaquine 5.5%— 31.4%— 3.1%-3.5% 51%-59%  16.8%—  2.4%-2.8%
43.5% 34% 51.3%
AAQ +PQ 16%— 3.60% 1.80% 14.4%— 2.40%
51.6% 55.1%
DHP + PQ 4%—-8.5% 1.20% 3%— 0.60%
30.5%
Antivirus
Telbivudine 0.57%— 0.57% 0.57%
1.1%
Antituberculosis
Rifampin 13.3%— 1.7%-5% 1.70% 0.3%—
45% 20%
Isoniazid 0.32% 0.32% 1.70%
Antibiotics
Pipemidic acid 20.00% 5.00%
Levofloxacin 21.70% 0.02% 3.30% 20.00%
H. pylori 5.4%— 5.3%— 2.70%
antibiotic 19.4% 8.1%
Analgesic-anaesthesia
Phenazopyridine  5%-30% 5.00%
Diclofenac 10%-— 10.00%
Sodium 30%

Continued
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GI . . Haema- Cardio- Renal and .
. general  Respi-ratory glycaemic . CNS Skin
Drugs dis- : . N tologic vascular electrolyte . . others
dis-orders disorders disorders . . . dis-orders dis-orders
orders disorders disorders Disorders
Bupivacaine 16.12%—
22.58%
Bronchodilator
Salbutamol 6.67%— 13.3%-26,7% 13.34%—
13.34% 20%
Terbutaline 13.34% 6.67%
Aminophylline 6.67%—26.68% 20%
Antiinflammation
Dexamethasone 33%—66%
Prednisone 0.45% 1.35% 1.35% 33.30%
Anticholinergic
SS+L 3.2%— 4.70% 22.20%
25.4%
Nutrition and electrolyte
L-arginine 21%— 12% 59% 21%-43%
33%
Vitamin D 14%-33% 16% 58% 27%—43%
HSL 4% 12.50% 16.70%
Ringer lactate 22.70% 9% 13.60%

GI (Gastrointestinal); CNS (Central Nervous System); HCT (hydrochlorothiazide); Polypill (40 mg of simvastatin, 100 mg of atenolol, 25 mg of hydrochlorothiazide,
and 10 mg of ramipril); IDA (ivermectin with diethylcarbamazine and albendazole); DA (diethylcarbamazine and albendazole); AAQ+PQ (Primaquine + artesunate-
amodiaquine); DHP+PQ (dihydroartemisinic-piperaquine); H. pylori antibiotic (amoxicillin + clarithromycin + rabeprazole); SS+L (Solifenacin Succinate

+levofloxacin); HSL (hyperosmolar sodium lactate)

mouth, only happened in levofloxacin users (Herardi et al., 2020;
Rahardjo et al., 2018; Yuri et al., 2016).

Analgesics and anesthesia such as phenazopyridine,
sodium diclofenac, and bupivacaine induce fever and GI disorders
such as nausea, vomiting, and abdominal pain. The prevalence of
GI disorders and their side effects was higher (up to 22%) than
the incidence of fever (5%—-10%) (Aditianingsih et al., 2019;
Yuri et al., 2016). Telbivudine, an antiviral used in hepatitis B
patients, is also known to have a similar incidence of causing
nausea, myotoxicity, and neuropathy (0.57%) but a slightly higher
incidence of abdominal pain (1.1%) (Sulaiman et al., 2014).
Dexamethasone, as an anti-inflammatory agent, was found to
cause headaches in patients with a prevalence ranging from 33%
to 66% (Beardsley et al., 2016), while prednisone also caused
hyperglycemia, hypertension, and peptic ulcer (Lorensia and
Amalia, 2015; Wagenaar et al., 2017).

The high prevalence of cardiovascular side effects in
bronchodilators (salbutamol, terbutaline, and aminophylline)
was regarded as due to their ability to induce tachycardia and
chest pain, while their ability to cause headaches and glycemic
control disorders was limited (Jian Cheng et al., 2015; Lorensia
and Amalia, 2015). Solifenacin succinate, an anticholinergic used
for urinary tract infection treatment, was found to have a high
side effect of dry mouth (22.2%), but a low incidence of causing
constipation and sleepiness. Its side effect of causing nausea
was also high (25.4%) because of the treatment combination
with levofloxacin (Rahardjo er al., 2018). Side effects occur
not only in drug treatment but also in nutrition and electrolyte
treatments in patients. The use of L-arginine and vitamin D as

adjudicative treatments for patients with lung tuberculosis showed
a high prevalence of joint pain and rash (more than 40%) (Ralph
et al., 2013), while HSL and ringer lactate used in dengue fever
resuscitation were found to induce dissemination, intravascular
coagulation, and encephalopathy (Somasetia et al., 2014).

The prevalence of various drugs, nutrients, and
electrolytes among patients in Indonesia produces a wide range of
percentage results. This could be due to differences in sample sizes
between studies and how widely drugs are evaluated. This review
still has limitations in producing a single incidence for every drug
stated in the study because of those reasons. A future review should
be conducted to investigate the other side of ADR prevalence in
Indonesia, such as the detection method used to determine ADR or
specific populations. Reports in Indonesia should specify a similar
technique of survey and calculation of sample size to produce an
accurate annual ADR prevalence report.

This review has some limitations related to the
methodology used. The first limitation is that other studies that
were published outside of the chosen database may still be
excluded from this review. The second one is that we could not
differentiate serious ADR from mild or minor ones in this review
because of limited data and analysis methods. The third result of
this review also could not generate the global prevalence of ADR
or other countries’ prevalence of ADR because we used various
types of study design. Finally, because this study only gives a
glance at ADR prevalence in Indonesia, there is a need for an
annual national report of ADR in Indonesia with similar survey
and calculation techniques to produce more accurate data on ADR
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prevalence. Future research with a bigger database and more
specific analysis should be done to achieve this goal.

CONCLUSION

The prevalence of ADR in Indonesia ranged from 0.9%
to 99% based on drug use, duration, and doses of therapy. The
antineoplastic agents, radotinib and imatinib, were known to have
various side effects, from GI to skin disorders. Cardiovascular
agents (lisinopril, captopril, amlodipine, nifedipine, diltiazem,
candesartan, irbesartan, hydrochlorothiazide, and antiplatelets)
related to respiratory disorders have a side effect of cough. Anti-
infection drugs such as anti-parasites, antivirus, antimalaria, anti-
tuberculosis, and antibiotics usually cause GI side effects, CNS
abnormalities, and skin disorders. Analgesics and anesthesia are
frequently responsible for GI disorders as well as general illnesses
like fever and fatigue. Other drugs, such as insulin, have been
linked to hypoglycemia, while bronchodilators have been linked
to tachycardia, anti-inflammatories have been linked to CNS
disorders, and anticholinergics have been linked to dry mouth.
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